We claim: 

1. A method for regulating functional T cell responses 

5 comprising contacting CD28 positive T cells with a ligand for 
CD28 receptor. \ 

2. The method of claim l\ wherein said ligand is B7 antigen, 

10 3. The method of claim 2 therein said T cells are contacted 
with a fragment or derivative of said B7 antigen. 

4. The method of claim 3 wherein said fragment or derivative 
contains at least a portion ofi the extracellular domain of the 

15 B7 antigen. \ 

5. The method of claim 4 whereiVi said fragment is a 
polypeptide having an amino acidAsequence containing amino 
acid residues from about positipnW to about position 215 of 

20 the amino acid sequence corresponding to the extracellular 
domain of B7 antigen. \ 

6. The method of claim 4 wherein said derivative comprises a 
fusion polypeptide having a first amino acid sequence 

25 corresponding to the extracellular domain of B7 antigen and a 
second amino acid sequence corresponding to a moiety that 
alters the solubility, affinity and/or Valency of said B7 
antigen for binding to the CD28 recepton. 

30 7. The method of ' claim 6 wherein said moiety is an 
immunoglobulin constant region. \ 
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8. The method of claim 6 wherein said derivative comprises a 
fusion polypeptide having a first amino acid sequence 
containing amino acid residues from about position 1 to about 
position 215 of the amino acid sequence corresponding to the 

5 extracellular domain of b7 antigen and a second amino acid 
sequence corresponding to the hinge, CH2 and CH3 regions of 
human immunoglobulin Cyl. 

9. The method of claim 1 Wherein said B7 antigen is 
10 immobilized to crosslink C028 receptor on said T cells. 

10. The method of claim 9 wherein said T cells are reacted 
with CHO cells expressing B7\ antigen. 

15 11. B7Ig fusion protein reacuive with the CD28 receptor on T 
cells comprising a polypeptide\havlng a first amino acid 
sequence containing amino acift Yresidues from about position 1 
to about position 215 of the amina/j acid sequence encoding the 
extracellular domain of B7 aWicMnl and a second amino acid 

20 sequence corresponding to the hiijge, CH2 and CH3 regions of 
human immunoglobulin Cyl. 

12. B7Ig fusion protein corresponding to the amino acid 
sequence encoded by DNA having ATCc\ No. 68627. 

25 

13. The method of claim 1 wherein s^id B7 antigen is 
administered in vivo and further comprising administrating a 
cytokine . 

30 14. The method of claim 13 wherein said cytokine is selected 
from the group consisting of inter leukiVis, interferons, 
transforming growth factors, tumor necrqsis factors and colony 
stimulating factors. 
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15. The method of claim A further comprising adding anti-CD 
antibody to co-react with Said T cells. 

16. The method of claim 15 Vherein said anti-CD antibody is 
anti-CD2 or anti-CD3 monoclonjairsantibody . 
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17. The method of claim 1 v>he^ r ein said T cells are reacted 
with B cells expressing B7 antigen and said T cell responses 
are stimulated. 



18. The method of claim 1 wherei 
with the ligand in soluble form 
inhibited. 



said T cells are reacted 
said T cell responses are 
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19 . A method for regulatMg^ functional T cell responses 
comprising reacting B7 positive cells with a ligand reactive 
with B7 antigen. 



20. The method of claim 
B7 antigen is soluble and 
cells with said T cells is 



wherein said ligand reactive with 
interaction of said B7 positive 
Inhibited. 



21. The method of claim 19 
fragment of a monoclonal ant 
and said T cell responses are 



30 




rein said ligand is a Fab 
reactive with B7 antigen, 
ibited. 



22. The method of claim 21 wherein said monoclonal antibody 
is mAb BB-1. 
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23. The method of claim 21 wherein said monoclonal antibody 
is reactive with a fusion protein comprising a polypeptide 
having a first amimo acid sequence containing amino acid 
residues from about\ position 1 to about position 215 of the 

5 amino acid sequence \corresponding to the extracellular domain 
of B7 antigen and a second amino acid sequence corresponding 
to the hinge, CH2 ancft CH3 regions of human immunoglobulin Cyl. 

24. The method of claim 23 wherein said fusion protein is 
10 B7Ig corresponding to tVie amino acid sequence encoded by DNA 

having ATCC No. 68627. \ 

25. A monoclonal antiboay reactive with a fusion protein 
comprising a polypeptide having a first amino acid sequence 

15 containing amino acid residues from about position 1 to about 
position 215 of the amino acid sequence corresponding to the 
extracellular domain of B7Amti}5en and a second amino acid 
sequence corresponding to (the tAinge, CH2 and CH3 regions of 
human immunoglobulin Cyl. VA/ V 

20 \ 

26. The method of claim 19 wkerein said ligand is CD28 
receptor and said T cell respdjnses are inhibited. 

27. The method of claim 26 wheVein said ligand is a fragment 
25 or derivative of CD28 receptor. \ 

28. The method of claim 27 wheredn said fragment or 
derivative contains at least a portion of the extracellular 
domain of the CD28 receptor. \ 

30 \ 

29. The method of claim 27 whereimsaid fragment is a 
polypeptide having an amino acid sequence containing amino 
acid residues from about position 1 uo about position 134 of 
the amino acid sequence corresponding to the extracellular 

3 5 domain of CD28 receptor. \ 
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30. The method of\ claim 27 wherein said derivative comprises 
a fusion polypeptides having a first amino acid sequence 
corresponding to the extracellular domain of CD28 receptor and 
a second amino acid Sequence corresponding to a moiety that 
alters the solubilityV affinity and/or valency of said CD28 
receptor for binding r^p B7 antigen. 
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31. The method of claim 3 0 wherein said moiety is an 
immunoglobulin constant region. 

32. The method of claim fe7 wherein said derivative is a CD28 
fusion protein comprising \a polypeptide having a first amino 
acid sequence containing amino acid residues from about 
position 1 to about position 134 of the amino acid sequence 
corresponding to the extracellular domain of CD28 receptor and 
a second amino acid sequervce\ corresponding to the hinge, CH2 
and CH3 regions of human j^rngp^^globulin Cyl- 

33. CD28Ig fusion protein reafctive with B7 antigen comprising 
a polypeptide having a first amino acid sequence containing 
amino acid residues from about Aosition 1 to about position 
134 of the amino acid sequence corresponding to the 
extracellular domain of CD28 receptor and a second amino acid 
sequence corresponding to the hing^e, CH2 and CH3 regions of 
human immunoglobulin Cyl. 



34. CD28Ig fusion protein corresponding to the amino acid 
sequence encoded by DNA having ATCC No. 68628. 

30 35. A method for inhibiting function^. T cell responses 
comprising contacting CD28 positive T sells with a ligand 
reactive with CD28 receptor to prevent finding of said 
receptor to B7 antigen. 
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36. The method of\ claim 35 wherein said ligand is an anti- 
CD28 monoclonal antibody, 

37. The method of c^Laim 36 wherein said ligand is a Fab 
fragment of anti-CD2& monoclonal antibody. 

38. The method of claVLm 3 6 wherein said antibody is 9.3 
monoclonal antibody produced by hybridoma ATCC No. HB10271. 

10 39. The method of claim 36 wherein said anti-CD28 antibody is 
reactive with a fusion protein comprising a polypeptide having 
a first amino acid sequence containing amino acid residues 
from about position 1 to about position 13 4 of the amino acid 
sequence corresponding to the extracellular domain of CD28 

15 receptor and a second amino acid sequence corresponding to the 
hinge, CH2 and CH3 regions of human immunoglobulin Cyl. 



20 



40. The method of claim 3 9 ywherein said fusion protein is 
CD28Ig fusion protein corresponding to the amino acid sequence 
encoded by DNA having ATCC lJo.\/el8 628 . 
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41. The method of claim 3 5 wheVein said ligand reactive with 
CD28 receptor is B7 antigen or a fragment or derivative of B7 
antigen. 

42. The method of claim 41 wherein said derivative is a B7Ig 
fusion protein. 



43. A monoclonal antibody reactive With a fusion protein 
3 0 comprising a polypeptide having a first amino acid sequence 

containing amino acid residues from abovrt position 1 to about 
position 134 of the amino acid sequence corresponding to the 
extracellular domain of CD28 receptor and a second amino acid 
sequence corresponding to the hinge, CH2 and CH3 regions of 
35 human immunoglobulin Cyl. 
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44. The monoclonal antibody of claim 43 reactive with CD28Ig 
having ATCC No. 68628. 

45. A method for Aegulating the level of cytokines in vivo 
5 comprising administering to a subject a ligand reactive with 

CD28 receptor to binfi to said CD28 receptor and inhibit the 
production of cytokines by said T cells. 

46. The method of clajbn 4 5 wherein said ligand is B7 antigen. 
10 \ 

47. The method of claim\45 wherein said ligand contains a 
portion of the extracellular domain of the B7 antigen. 

48. The method of claim 4V wherein said ligand is a soluble 
15 B7Ig fusion protein. \ 

49. The method of claim 48 wherein said B7Ig fusion protein 
is B7Ig corresponding to the Wirto acid sequence encoded by 
DNA having ATCC No. 68 627. A l\ 

20 I \ A 

50. The method of claim 4 5 Uhe^eil^ said ligand is a Fab 
fragment of anti-CD28 monoclonal \antibody. 

51. The method of claim 45 wherein said cytokines are 
25 selected from the group consisting W interleukins , 

interferons, transforming growth factors, tumor necrosis 
factor and colony stimulating factors. 

52. A method for treating immune system diseases mediated by 
30 CD28 positive T cell interactions with\B7 positive cells 

comprising administering to a subject a ligand for CD28 
receptor to regulate the functional T cell response and/or to 
regulate cytokine levels. \ 

35 53. The method of claim 52 wherein said ligand is B7 antigen. 
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54. The method of\claim 52 wherein said ligand is soluble 
B7Ig fusion proteimand said functional T cell response is 
inhibited. \ 

5 55. The method of claim 52 wherein said ligand is anti-CD28 
monoclonal antibody and said functional T cell response is 
inhibited. \ 

56. The method of claim\52 wherein said ligand aggregates 
10 said CD28 receptor and sadd functional T cell response is 

stimulated. \ 

57. The method of claim 56 wherein said ligand is immobilized 
B7 antigen. \ 

15 \ 

58. The method of claim 52 wke^j 
from the group consisting of iVit 
growth factors, tumor necrosis Y& 
factors. 

20 * 
.59. A method for treating cance: 
of B7 antigen in vivo comprising 
ligand reactive with B7 antigen. 

25 60. The method of claim 59 wherein\said ligand is selected 

from the group consisting of anti-B'A monoclonal antibody, CD28 
antigen and CD28Ig fusion protein. \ 

61. The method of claim 59 wherein salid cancer is B7 
3 0 lymphoma . \ 

62. The method of claim 59 wherein said\ cancer is T cell 
leukemia . \ 



iin said cytokine is selected 
^leukins, interferons, tumor 
:tors and colony stimulating 



associated with expression 
administering to a subject 
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63. A method forv inhibiting T cell proliferation in graft 
versus host disease comprising contacting T cells with a 
ligand for CD28 receptor and an immunosuppressant. 
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64. The method of odaim 63 wherein said ligand for CD28 
receptor is soluble R7 antigen. 

65. The method of claim 63 wherein said ligand for CD28 
receptor is soluble Blvg fusion protein. 

66. The method of claim\63 wherein said immunosuppressant is 
cyclosporine. 
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67. An assay method to deflect a ligand reactive with a target 
receptor mediating cellular\adhesion system comprising: 



a) labeling test cells suspected of expressing ligand 



for a target receptor to fori 



>eled test cells; 



20 b) contacting said labile® test cells with cells 

expressing target receptor in a jpedium lacking divalent 
cations; and 
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c) determining whether the labeled test cells bind to 
said cells expressing target receptor, 



whereby the presence of ligand reactive with said target 
receptor is detected. 

30 68. The assay method of claim 67 wherein said target receptor 
is a receptor on lymphocytes. 
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69. The assay method of claim 68 
is a receptor on T cells. 



whereimsaid target receptor 
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70. The assay method claim 69 wherein the target receptor 
is CD28 and the ligand is B7 antigen. 



\ 

71. The assay method of fclaim 67 wherein said target receptor 
is a receptor on B cells. 
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72. The assay method of claum 67 wherein said medium contains 
a divalent cation depletion reagent selected from the group 
consisting of EDTA and EGTA. 



73. The assay method of claim 
of fixing said cells expressing 
addition of said reagent for de 



^further comprising the step 
[rget receptor prior to 
Lng divalent cations. 



15 74. The assay method of claim 73 wherein said step of fixing 
is carried out using paraformaldehyde. 
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75. The assay method of claim 67 wherein said cells 
expressing target receptor are grown ilj a monolayer prior to 
adding said test cells. 



76. The assay method of claim 67 wherein said test cells are 
B cells and said cells expressing target Receptor are Chinese 
hamster ovary cells. 
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